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• * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gelling agent characterized by blending a carrageenan and an alginic acid. 

[Claim 2] The tube feeding food-grade gelling agent characterized by blending a carrageenan and an 

alginic acid. 

[Claim 3] The tube feeding food-grade gelling agent according to claim 2 characterized by blending at 
a rate of the carrageenan 1 weight section, and an alginic acid 2-5 weight sections. 
[Claim 4] Tube feeding food characterized by blending a carrageenan and an alginic acid in tube 
feeding food. 

[Claim 5] Tube feeding food according to claim 4 characterized by blending less than 0.4 % of the 
weight and an alginic acid for a carrageenan less than 1 .0% of the weight 0.5% of the weight or more 
0.15% of the weight or more in tube feeding food. 



[Translation done.] 
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* * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tube feeding food containing a gelling agent, a 
tube feeding food-grade gelling agent, and it. This invention relates to the gelling agent containing a 
carrageenan and an alginic acid, the tube feeding food-grade gelling agent using this gelling agent, and 
tube feeding food effective in the regurgitant misswallowing prevention to which the function which 
has a fluidity and is gelled after reaching in the stomach by making it contain at the time of intake by 
the tube was given in more detail. 
[0002] 

[Description of the Prior Art] In case the patient who has a handicap in a brain according to the 
patient whose physical strength declined remarkably by senility etc., a traffic accident, etc. takes in 
food, he is the so-called dysphagia patient by whom food flows into a trachea pan accidentally even 
at lungs in many cases. If the so-called misswallowing by which food flows even into lungs from a 
trachea accidentally arises, a patient is going to discharge the food which had a fit of coughing 
violently and went into the trachea etc. However, if this is left in the condition that it cannot 
discharge, since food will rot inside lungs and will cause pneumonia, discharge by operation is needed. 
[0003] For this reason, misswallowing is a serious problem, and after it processes the condition of 
having made food into the shape of jelly as misswallowing preventive measures, and having made the 
front face of food into the so-called TSURU **, it is given to the patient in the medical site. 
Recently, various jelly-like food of the same purpose which made processing in a medical site 
unnecessary is also marketed. However, the patient to whom physical strength fell remarkably having 
un-arranged [ that an ingestion is impossible and it cannot apply ], since it is targeted at the patient 
in whom an ingestion is possible by jelly-like food. The so-called tube feeding (how to make a 
nutrition take in by slushing a tube into through and slushing liquid food in the stomach from a nose 
to the stomach), the so-called intravenous drip, etc. are given to such a patient. 
[0004] However, since such a patient is remarkably inferior in physical strength, after taking in liquid 
food in an intubation, the stomach contents which stomach contents flowed backwards only by 
changing the bodily sense, and flowed backwards on that occasion may produce the so-called 
misswallowing of the back flow which reaches a trachea and lungs. If stomach contents reach a 
trachea and lungs, respiratory tract membrane, a respiratory-epithelium cell, an alveolar cell, etc. are 
damaged directly, acute lung damage will be produced or gastric acid will produce the pneumonia by 
putrefaction of stomach contents like the case of misswallowing. 
[0005] 

[Problem(s) to be Solved by the Invention] As mentioned above, the actual condition is that the 
technique of preventing this in spite of being a problem in a medical site also with serious regurgitant 
misswallowing like misswallowing does not exist at all conventionally. For this reason, it is anxious for 
development of the technique of preventing regurgitant misswallowing from a medical site. Then, the 
purpose of this invention is to offer a gelling agent effective in prevention of regurgitant 
misswallowing of tube feeding food, and the tube feeding food containing the gelling agent. 
[0006] 

[Means for Solving the Problem] In order that this invention persons may solve the above-mentioned 
technical problem, while it excels in a fluidity within the tube which leads from a nose to the stomach 
When gelling moderately inside the stomach, as a result of repeating research wholeheartedly for the 
purpose of development of a gelling agent effective in thinking that the back flow of stomach 
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contents can be prevented and giving such description, with the compounding agent of a carrageenan 
and an alginic acid It examines to a header and a pan that the desired end is attained, and this 
invention is completed. 

[0007] That is, this application includes the next invention. 

1) The gelling agent characterized by blending a carrageenan and an alginic acid. 

2) The tube feeding food-grade gelling agent characterized by blending a carrageenan and an alginic 
acid. 

3) The tube feeding food-grade gelling agent given [ above-mentioned ] in 2 terms characterized by 
blending at a rate of the carrageenan 1 weight section, and an alginic acid 2-5 weight sections. 
[0008] 4) Tube feeding food characterized by blending a carrageenan and an alginic acid in tube 
feeding food. 

5) Tube feeding food given [ above-mentioned ] in 4 terms characterized by blending less than 0.4 % 
of the weight and an alginic acid for a carrageenan less than 1 .0% of the weight 0.5% of the weight or 
more 0.15% of the weight or more in tube feeding food. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. A carrageenan is 
polysaccharide of the mucus nature obtained from Chondrus crispus of a chondrus group, or Gigartina 
stellata of the Gigartina tenellus group, and is used as a gelling agent. Two kinds, kappa-carrageenan 
and lambda-carrageenan, exist in a carrageenan, the former precipitates to gel with a 0.1 5M 
potassium chloride solution, and the latter is dissolved in the mother liquor. Usually, it is obtained as 
mixture of kappa mold and lambda mold. In this invention, both kappa mold lambda molds and such 
mixture are usable, and the commercial item of food-grade grade can usually be used. 
[0010] An alginic acid is a straight chain molecule which consists of beta-1 of D-MANNO uronic acid, 
and 4 association, and is vital-structures polysaccharide of KASSOU. It sets to this invention and 
what is usually used from raw material algae as thickeners and emulsion stabilizer, such as the thing 
of the food-grade grade extracted and refined with the conventional method, for example, ice cream, 
mayonnaise, and tomato catsup, can be used. The alkali-metal salt or ammonium salt of an alginic 
acid dissolves in water, and generating gel by addition of other metal ions, for example, calcium ion, is 
known. 

[001 1] Although the gelling agent of this invention may be prepared by blending a carrageenan and an 
alginic acid and you may be any of powder mixture or liquefied mixture, it is more convenient to make 
it liquefied system mixture, if the use gestalt as a gelling agent is taken into consideration. Although 
what is necessary is just to mix the every place quantum of carrageenan powder and alginic-acid 
powder since these raw materials can usually obtain with powder in preparation of this gelling agent, 
liquefied system mixture may be further prepared from the mixture and water. As an exception 
method, after preparing the aquosity liquefied preparation object of predetermined concentration 
separately, respectively from the alkali-metal salt or ammonium salt powder of carrageenan powder 
and an alginic acid, and an alginic acid, the approach of taking a quantum everywhere and mixing may 
be adopted. 

[0012] Although the loadings of the carrageenan in this gelling agent and an alginic acid are suitably 
chosen by the purpose of use, it is usually desirable to blend at a rate of the carrageenan 1 weight 
section, and an alginic acid 2-5 weight sections. These loadings are divided in the application as a 
tube feeding food-grade gelling agent, and are desirable so that it may mention later, although this 
invention gelling agent is boiled variously and can be used in the food field etc., it is especially 
suitable as a tube feeding food-grade gelling agent. If the function gelled moderately can be given 
after having a fluidity at the time of administration by the tube and arriving at the interior of the 
stomach to tube feeding food as above-mentioned, it is convenient on the purpose which prevents 
regurgitant misswallowing. This gelling agent has this function splendidly. A carrageenan gels fluid 
protective foods inside the stomach among the components of this invention gelling agent. Although, 
as for the interior of the stomach, pH is kept about at about two to three with gastric acid, since gel 
strength goes up rapidly under these conditions, the protective foods which carried out addition 
combination of this will gel a carrageenan. On the other hand, the alginic acid added with a 
carrageenan gives a fluidity to extent with which protective foods can be medicated by the tube. That 
is, a moderate fluidity is given to this food, while this food is moving in the inside of a tube until tube 
feeding food arrives at the interior of the stomach by addition of an alginic acid compared with the 
case where a carrageenan is only added namely. The diameter of the tube used in case tube feeding 
food is prescribed for the patient is about 5mm, and since it is very thin, it is important for giving a 
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fluidity to extent which may pass through the inside of this smoothly. 

[0013] As mentioned above, the tube feeding food of this invention makes tube feeding food blend an 
alginic acid with a carrageenan, and demonstrates each function appropriately, and the loadings of a 
carrageenan and an alginic acid are faced medicating a patient, show the fluidity which can pass a 
tube, and after reaching in the stomach, they are suitably determined in consideration of the 
component of the target tube feeding food etc. so that it may gel moderately. Generally, in tube 
feeding food, it is desirable that it is less than 1 .0 % of the weight 0.5 % of the weight or more in a 
carrageenan about 0.15-% of the weight or more less than 0.4 % of the weight and an alginic acid. With 
these loadings, regurgitant misswallowing at the time of intake can be prevented effectively. Although 
existence of an electrolyte is required in order to maintain the fluidity of tube feeding food, this can 
usually be supplied from the component in this food as mentioned above. 

[0014] Under alginic-acid additive-free, even if it adds a carrageenan 0.05% of the weight to tube 
feeding food, it is impossible for gelation to take place in a preparation phase and to pass the inside 
of a tube. Although an alginic acid is thickening polysaccharide and it is conventionally used as a 
thickener, the knowledge of reducing the viscosity of carrageenan addition food is not conventionally 
known at all by combining with a carrageenan. Thus, it is guessed that the reason for reducing the 
viscosity of the food with which the alginic acid added the carrageenan is for an alginic acid to check 
that a chelate is formed with electrolyte ion, such as a dissociable group which the carrageenan itself 
has, calcium ion which exists in protective foods, and magnesium ion. 

[0015] By this invention, especially the target tube feeding food does not have the class limited, and 
can be applied also to that by which current marketing is carried out. as such tube feeding food — 
Ensure liquid — the [Meiji Milk Product Co., Ltd. make] and Elental — the [Ajinomoto Co., Inc. make] 
and Twinline — the [Snow Brand Milk Products Co., Ltd. make], Harmonic-M (product made from 
NUTORIKEMU), and Clinimeal — the [Morinaga Milk Industry Co., Ltd. make] and Enterued — the 
[TERUMO CORP. make], besvion [the Snow Brand Milk Products Co., Ltd. make], etc. can be 
illustrated. 

[0016] The manufacture approach of the tube feeding food of this invention will not be limited 
especially if it is the approach of making an alginic acid and a carrageenan mixing with the target tube 
feeding food by the above blending ratio of coal. For example, when preparing the gelling agent of this 
invention, as it stated, what mixed the alginic acid and the carrageenan beforehand may be added for 
object food, and addition mixing may be carried out after preparing each aquosity liquefied preparation 
object. 

[001 7] Administration of the tube feeding food of this invention can be carried out by the 
conventional approach. For example, about 1200-2400ml of whole quantity is medicated with the 
inside of a tube with a diameter of about 5mm which it let pass from a patient's nose to the stomach 
via the esophagus in the medical site over 1 2 - 24 hours at a rate of about about 1 -2ml/minute of 
the rates of flow, and it is used for physical strength maintenance of a patient and enhancement. 
[0018] 

[Example] Although an example and the example of a trial are given in order to explain this invention 
still more concretely below, this invention is not limited to these. 

90g of water is made to suspend example 1 carrageenan 0.3g and the mixture of 0.7g of sodium 
alginate, and it stirred for 1 hour and was made to dissolve in a 90-degree C water bath. It cooled 
naturally to the room temperature after that, and water was added, it was correctly referred to as 
100g, and the gelling agent of this invention was obtained. 

[0019] This gelling agent is liquefied and showed viscosity slightly. Even if it added 0.1 g of calcium 
chlorides to this gelling agent, physical-properties change of gelation etc. was not seen. 
Water was made to swell 5g each of example 2 carrageenan [the product made from Wako Pure Chem 
Industry], and an alginic acid, respectively, the gap was also set to 100g, and carrageenan swelling gel 
and alginic-acid swelling gel were prepared, respectively. Next, after taking 2g, alginic-acid swelling gel 
8g, and tube feeding pharmaceutical preparation [25by trade name:Ensure liquid and Meiji Milk 
Product Co., Ltd.] g for carrageenan swelling gel [ finishing / preparation ], adding water and setting 
the whole quantity to 100g, it stirred to 200mL ************** in the 90-degree C water bath for 1 
hour, and swelling gel was completely dissolved in it. Then, after cooling at a room temperature for 24 
hours, water was added and it was correctly referred to as 100g, and the tube feeding food of this 
invention was obtained. 

[0020] The presentation of this preparation object is shown in Table 1 . 
[0021] 
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[Table 1] 




2Sg 




asg 




0.1 g 


* 


am 




100g 



[0022] When this preparation object is liquefied and 1N hydrochloric-acid 5mL was added, it was 
gelled. 

0-20g, and alginic-acid swelling gel were processed for the carrageenan swelling gel obtained in the 
example of trial 1 example 2 like the example 1 using 0-17.6g f and a tube feeding agent [the trade 
name:Twinline and Otsuka Pharmaceutical make], and each preparation object was obtained. 
$023] In addition, the formula of Twinline is shown in Table 2. 
;0024] 
Table 2] 





WWS(400mL «P) 




17.342$ 




0.307& 




0.072g 




60,23 




7.872g 


v777 — flu 


1 Ol On 
1.0l9g 




0.134k 




0.508k 




0.797g 




0.381g 


Oft V {/ L (7 **a1&) 


0.564g 




21.71mg 


Rtt£ffi(7 **J*J) 


13.06mg j 




2.64mg 




0.365mg 


K * * > A »<20 ^^^>A #<ft^*/g) 


4.134mg 




1.36>ug 




2.676mg 




0.252mg ( 




1.023mg 




l.l4mg 




1.204mg 








89.8Qmg 




9.91mg 




4.09mg 


mm 


O.lOrag 




16.40 j« 



[0025] About each preparation object, viscosity was measured with the digital viscometer [Tokyo 
Keiki Make and a "DLV-B mold"]. The result is shown in Table 3. 
[0026] 
Table 3] 







HK (m 


P> 


0 
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X 


X 
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X 
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X 
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X 


X 


X 


X 


X 
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x 
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X 
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X 


X 
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[0027] In addition, in Table 3, it is shown, respectively that the oil whose phase separation is a 
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nutrition component separated what x gelled, and it is shown that sample divisions other than these 
have a fluidity so that clearly also from a measurement-of-viscosity result. As shown in the result of 
Table 3, even if it increases an alginic-acid addition to 1 % of the weight at the time of carrageenan 
additive-free, the oil of tube feeding food dissociates from a sample, even if a carrageenan content 
makes an alginic acid live together 0.05 to 1 .00% of the weight more than 0.50 weight (W/W) % on the 
other hand, gelation of a sample takes place and it becomes impossible to intubation prescribe a 
medicine for the patient. 

[0028] Next, out of the sample of Table 3, it put for 1 hour, after adding and stirring 1 N hydrochloric- 
acid 5mL about the sample division which does not carry out gelation or oil reservoir separation, 
either. The gel strength of these samples was measured with the desk small testing machine ("EZ 
Test-500N" by Shimadzu). However, viscosity was measured about the sample which was not gelled. 
These results are shown in Table 4. 
;0029] 
Table 4] 
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[0030] The measured value which attached the underline expresses gel strength (N) among Table 4, 
and having gelled these samples by addition of 1-N hydrochloric acid is shown. A carrageenan 
content is less than 0.3 % of the weight more than 0.2 weight (W/W) %, and the result of Table 4 
shows that an alginic-acid content gels 0.88 or less % of the weight of a sample by addition of 1 -N 
hydrochloric acid 0.62% of the weight or more. 

[0031] This shows that it is prevented from these samples gelling moderately under acidity like the 
interior of the stomach that there is no possibility of already flowing backwards from the stomach, i.e., 
misswallowing, and means that it is suitable as tube feeding food. 

The sample prepared like the example 1 of example of trial 2 trial was administered orally to the rat, 
and the gel formed in the stomach after [ of the time of administration termination ] 10 minutes was 
taken out. The result of having measured the gel strength is shown in Table 5. 
[0032] 
Table 5] 





VMS& (N) 




0.30 



[0033] From the result of Table 5, gelling, if the tube feeding food of this invention can be easily 
prescribed for the patient from presenting a fluidity and it reaches after administration and in the 
stomach was checked by living body trial. 
[0034] 

[Effect of the Invention] By blending a carrageenan and an alginic acid, the gelling agent of this 
invention uses each function skillfully, and demonstrates synthetically effectiveness which was not 
expected. The tube feeding food which made this gelling agent contain is very effective in prevention 
of regurgitant misswallowing, in order to pass a tube smoothly, to arrive at the interior of the 
stomach, since it faces medicating a patient and has the moderate fluidity, and to gel moderately 
there. 



[Translation done.] 
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